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(71) We, MINNESOTA MINING AND MANUFACTURING 
COMPANY, a Corporation organised and existing under the Laws of the State of 
Delaware, United States of America, of 2501 Hudson Road, Saint Paul, Minnesota 
55101, United States of America, do hereby declare the invention, for which we 
pray that a patent may be granted to us, and the method by which it is to be 
performed to be particularly described "in and by the following statement: — 

This invention relates to fluorescent chlorosubstituted'pyrazoles and to their 
preparation and use as fluorescent materials. 

According to the invention there is provided a process for the preparation of a 
3-chloro-I-aryI-2-pyrazoIine having the general formula: 



f 
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in which R l to R 4 each independently of each other represents a hydrogen atom or 
an unsubstituted alkyl group, preferably one containing from 1 to 4 carbon atoms, 
an unsubstituted aralkyl group or an unsubstituted aryl group, and R 5 represents 
15 an aryl group, preferably a phenyl or naphthyl group, which may be substituted in 
one or more positions by radicals such as a halogen atom or an alkyl, alkoxy or 
alkylthio group, the alkyl, alkoxy or alkylthio substituent group preferably- 
containing from 1 to 4 carbon atoms, 

in which a l-aryl-2-pyrazolidin-3-one having the general formula: 
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in which R 1 to R 5 are as defined above, is reacted with anhydrous phosphorus 
trichloride. 

The PC 1 3 is preferably in excess and acts as. a solvent. . 
The invention also extends to certain of these 3-chloro-l-aryl-2-pyrazoIines 
having the general formula: 
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I 
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in which R 1 and R 3 each independently of each other represents a hydrogen atom 
or an unsubstituted alkyl group, an unsubstituted aralkyl group or an unsubstituted 
aryl group, an d R 5 represents an unsubstituted or substituted aryl group. 
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The invention will now be illustrated by the following Examples: 

Example I. 
5-Chloro-3 -phenyj-2-pyrazoline 
l-Phenyl-pyrazolidin-3-qne (50g) was heated under reflux for four hours with 
phosphorus trichloride (250 ml). The excess phosphorus trichloride was distilled 
off and the residue poured into water. 

Recrystallisation of the precipitated solid from methanol gave 3-chloro-l- 
phenyl-2-pyrazoline (26.0g) as pale yellow needles (melting point 99.6C) having a 
maximum fluorescence in chloroform at 452 nm when irradiated with ultra violet 
light. j 

Analysis (%): 

Calculated for QH 9 N 2 CI : C 59.85; H 5.0; N 15.5; 

Found : C 59.6 ; H 4.4; N 15.5. 

15 Example 2. 

3-Chloro- 1 -(p-chlorophenyl)-2-pyrazoline 
l-(/vChlorophenyl)-pyrazohdin-3-one (3.2g) was heated under reflux for four 
hours with phosphus trichloride (20ml). Treatment of the reaction mixture as in 
Example 1 gave 3-chloro-l-(p-chloro-phenyl)-2-pyrazoline as colourless plates 
20 (melting point 84° C), having a maximum fluorescence in chloroform at 479 nm 
when irradiated with ultra violet light. 

Analysis (%): 

Calculated for QH 8 N 2 C1 2 : C 50.52; H 3.82; N 12.83; CI 33.0; 

Found : C 50.2 ; H 3.72; N 13.0 ; CI 32.61. . 

25 Example 3. 

3-Chloro-l-(p-fluorophenyl)-2-pyrazoline 
l-(/>-FIuorophenyl)-pyrazolidin-3-one (3.6g) was heated under reflux for six 
hours with phosphorus trichloride (20ml). The excess phosphorus trichloride was 
removed by distillation and the residue added to water. This aqueous suspension 

30 was then extracted with ether, the ethereal solution washed with dilute sodium 
hydroxide solution to remove any unchanged pyrazoiidinone, dried with sodium 
sulphate and the ether removed. The residue was recrystallised from ethanol to 
give 3-chloro-l-(/>-fluorophenyI)-2-plyrazoline (2.1g) as colourless rhombs (melting 
point 73°C). The fluorescence maximum in chloroform in 468 nm. 

35 Analysis (%): 

Calculated for C 9 H 8 N 2 CIF : C 54.76; H 3.96; N 14.25; CI 17.97; 

Found :C54.4 ;H 4.03; N 14.7 ; CI 17.9 ; 

Example 4. 
3-Chloro-l, 5-diphenyl-2 pyrazoline 
40 l,5-Diphenyl-pyrazo!idin-3-one (5.2g) was heated under reflux for sixteen 

hours with phosphorus trichloride (20ml). Treatment of the reaction mixture as in 
Example 3 gave 3-chloro-l, 5-diphenyl-2-pyrazoline as pale yellow plates (melting 
point I22°C). The fluorescence maximum in chloroform was at 462 nm. 

Analysis (° D ): 

45 Calculated for C 15 H 13 N 2 C : C 69.9 ; H 5.48; N 10.87; CI 13.76; 

Found - : C70.13; H5;2; N 10.9; CI 13.99. 
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3.Chloro-4-methyl4-phenvl-2^yrazohne reflux fof , 6 

then removed by distiUaUon .and the residue a $o sulphate The 

extracted with *^fSffi h» vacuo to F^.^wS^O. 

ether was removed ^he proauc (bailing point [15 mm] IW-im 

SgfiB^28fi^ chloroform at 460 nm. 

Ana,yS gSa*edforC 10 H I ,N l C, : C 61.70; H 5.65; N 14.40; g It*: 

Found 

Example 6. 

^wo-SH^M^^I^f^der reflux with 
5-Methyl-l-phenyl-2-pyrazohne : (8.8g) ™ J f he resulting reaction 

Maximum in chloroform at 4.6? nm. 

Analysis (-): w N CI : C 61.70; H 5.65; N 14.40; CI 18.25; 

Calculated for C 10 H„N 2 Ci - c 61 gl . H 5 .60; N 14.40; CI I8.«t>. 
Found 

Example 7. 

plates (melting point 93.5°C). 

Analysis {%): N Q : C 61.70; H 5.65; N 14.40; CI 18.25; 

Calculated for C 10 H u N 2 ci • c62 2 7; H 5.78; N 14.46, Cl i/./u. 

Found 

Example 8. ^ 
2-Ch\oro^m^hyl-l^^-P^^l under reflux with 
4 4-Dimethyl-l-pher.yl-pyrazoline-3-one ^8|)^ s n he resultin? reaction 

phospfcms. tri/hloride (20 ^^S^S^^^S^^"^^ 

A ^ S |SatedforC II H I3 N J Cl : C 63. 18; H 6*60; N il^S S£ 

All of these compojjnds prepared J^^^SS^iSlS,^ 

5SS5S SS^^^ pigmcnts - 
W A J^Ki?^»^ having the seneral formula: 
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Hich R> and R» each independently of J^S&SSS^^^^ 
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naphthyi group which may be substituted by one or more halogen atoms or alkyl, 
alkoxy or alkylthio groups. 

3. 3-Chloro-l-phenyl-2-pyrazoline. 

4. 3-Chloro-l-(^-chlorophenyl)-2-pyrazoline. 

5 5. 3-Chloro-l-(/7-fluorophenyI)-2-pyrasoline. 5 

6. 3-Chloro-l,5-diphenyi-2-pyrazoline. 

7. 3-Chloro-3-methyl-l-phenyl-2-pyrazoIine. 

8. 3-Chloro-5-methyl-l-phenyl-2-pyrazoline. 

9. 3-Chloro-l-£-tolyl-2-pyrazoline. 

10 " 10. A process for the preparation of a 3-chloro-l-aryl-2-pyrazoline having the 10 

genera] formula: 

e 2 — c / 

I D 

y 

in which R l to R 4 each independently of each other represent a hydrogen atom or 
an unsubstituted alkyl group, an unsubstituted aralkyl group or an unsubstituted 
15 aryl group, and R 5 represents an unsubstituted or substituted aryl group, 15 

in which a l-aryl-2-pyrazolidine-3-one having the general formula 

f jf 

I I | 

in which R 1 to R 5 are as defined above, is racted v/ith anhydrous phosphorus 
trichloride. 

20 i 1. A process as claimed in Claim 10 in which the phosphorus trichloride is in 

excess and the reaction is effected in solution in the phosphorus trichloride. 

12. A process as claimed in Claim ll.in which the reaction is effected by 
heating the l-aryl-2-pyrazolidin-3-one and phosphorus trichloride under reflux. 

13. A process for the preparation of a 3-chloro-l-aryl-2-pyrazoline as claimed 
25 in Claim 1 in which a Naryl-2-pyrazolidin-3-one having the general formula: 

CH- Cf 

/e 3 — CH NH 
1 

h 

in which R\ R 3 and R 5 are as defined in Claim 1, is reacted under substantially 
anhydrous conditions with phosphorus oxychloride in the presence of an organic 
base, the reaction mixture is neutralized to give an insoluble mixture of the 3- 
30 chloro-l-aryl-2-pyrazole and an aryI-3,3'-pyrazolyI-2-pyrazoIine and the 3-chloro- 

l-aryl-2-plyrazoline is extracted from the insoluble mixture with boiling methanol. 

14. A process for the preparation of a 3-chloro- 1 -ary!-2-pyrazdline 
substantially as herein with reference to any of Examples 1 to 6. 

15. A process for the preparation of a 3-chIoro-l-aryl-2-pyrazoline 
35 substantially as herein described with reference to Example 7 or Example 8. 

16. A 3-chloro-1-aryI-2-pyrazoline when prepared by a process as claimed in 
any of claims 10 to 15. 

For the Applicants: 
LLOYD WISE, BOULY & HAIG, 
Chartered Patent Agents, 
Norman House,. 
105—109 Strand, 
London WC2R OAE. 
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